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The invention is described in tlie following statement: 
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Technical Field 

*he pnunot invention relates to novel 
sulfonamides end their derivatives that We physiological 
activity, particularly an antimicrobial action, methods 
for their synthesis, pharmaceutical compositions 
containing thorn and method of treatment of patients, in 
particular, those suf ferine a microbial infection. 

Background Art 

Many bacterial diseases once thought to be on the 
decline are beginning to re-emerge end annually devastate 



populations In many countries. Thie problem ± B amplify 
by the emergence of many new drug resistant strains o£ the 
mioroox«anisme that cause these diseases. Our interest in 
the development of carbohydrate-based antimicrobial agents 
Csee. for example, von itsstein, Wu, «t a*., 1993* KOk, 
Campbell, Hackey, & von Itsstein, 1996, yaali, Bradley at 

2001) and in glycofuranose chemistry (Owen 6 von 
ostein, 2000) has led to the discovery of a us* class of 
antimicrobial wonts described below. Although 
significant chemistry and biology has been published (see, 
for example, Marino, Marino, Miletti, Alvos, Colli, & do 
I^derfcremer, 1998, Miletti, Karino, Marino, de 
Iiederkremer, Colli & Alves, 1999? Zhang & jOm, 2001? 
Brimaeombe, Gent ft Stacey, 19<J8, Brimacombe, De'aboul & 
Tucker, 1971, i«nieux & stick, 1975, de Lederkremer, 
Cirelli & Sanaidman, 1985, Shin & Perlin, 1979, a* 
tederkremer, Cicero & Varela, 1990, de X*derkremer, Marino 
* Marino, 2002, Suthak, Pethak, Suling, Gurcha, Morehouse, 
Basra, Maddry & Reynolds, 2002, Bmst, Hart a sinay, 2000) 
in the area of glyooftara-oae cheaistry and bioiosy NONB to 
date provides compounds that have significant 
35 antimicrobial activity. Carbohydrate mimics based on 
isosteres of the ring struoture are well known in the 
literature and often present interesting biological 
Activities (sag, for «cam»i«, Chapieux, 1998; idllalumi. 
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Jon£sa ' Liana ' & Bol «^ 2002 f Xote, Campbell, Mackey, a von 
xtzsteln, 1996) . 

gigoloauro of the Invention 

She present invention is concerned generally with 
novel sulfonamides and their derivatives that have 
physiologic activity, in particular, an antimicrobial 
action. 

In a first aspect of the present invention there 
is provided a compound of general formula {l>» 




15 



20 



25 



30 



•therein R x and R a are independently selected from 
the group consisting of hydrogen, optionally substituted 
alkyl « aLLoh W he interrupted by one or more heteroatoms 
or functional groups selected from the group consisting of 
O, S, hr 7 and -(T)J>(z) fr>„-, optionally substituted 

alkenyl wnloh nay be interrupted by one or more 
heteroatoms or functional groups selected from the group 
consisting of O, S, -K=, JJR 7 and -Or>»C-(2> <T) a -, 
optionally substituted aralkyl which may be interrupted 
within the alkyl moiety by one or more heteroatoms or 
functional groups selected from the group consisting of o, 
S, hr t and -m»C-(Z) (T) a - # optionally substituted 

aryl, optionally substituted acyl and a carbohydrate 
moiety; 

or Ri and R, together with the nitrogen atom from 
which they depend form a saturated or unsaturated, 
optionally substituted heterocyclic group which may 
include additional heteroatoms selected from the group 
-consisting of o, W and s, or Rl and R, together with the 
nitrogen atom from which they depend form an optionally 
35 substituted lactam or cyclic isifle moiety; 
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A is selected from the group consisting of O, 8, 
SO, SO a , se, Te, kr 8 , cr,r'» and C(o>; 

X a is selected from the group consisting of or 3 , 
SR 3 , nR 3 R' 3 , hydrogen, halogen, -(Y) a C-(z) (T)nR 3 , - 
S N<C-{Z) (T),Jl 3 > a , W „ COT, OCR, SCN, OSOjRs, OSOaR,, OPOsRjR'a, 
OBOsR^'i, S(0)R S , SCO)^, S(0) a OR„ PO,R,R' 3 , NRiHR' a R" 3 , 
SNR,R' 3 , MR 3 flR'3, SSR 3 and H s , or is an oxo group, -s, »NOR, 
or -CR 3 R' 3 and Xi' is absent, or x t is C=(Z) and R a is bond 
thereto so as to form a cyclic moiety -C-(iS)HR 1 S(0>p-; 
10 x =» ls selected from the group consisting of OR*. 

SR*, NR«R'«, hydrogen, halogen, (Z> (Djl,, - 

H(C=<Z> » 3 , CW, OCH, SCN, OS0 3 R*, OSOaR*, OPQsIfcR',, 

OP0aR4R'4r SIOJB,, S(0) a R«, S(O> a 0R«, PO^R',, WW, R r r„ 
SHR4R'«, NR«SR'«, SSR* and R», or is an oko group, =S, tsNOR* 
15 or -CR.R, and x a - is absent; 

X» is selected from the group consisting of OR 3 , 
SRs, NRsR's, hydrogen, halogen, - CY>wC-<z> <T> B Rs, - 
*f<C=<Z><T) a R s ) a , H 3 , CW, OCDI, SCN, OSO3R5, OSO a R s , OBCfeRsR' 
OPOaRBR's. S<0)Rs r S(0) 8 Rs. SW)^ POjRsR's, MRaHR'sR' 
20 SNRaR'a, NR 5 SR' 3r SSR S and R s< . or ie an ox© group,, =6, -MORs 
or sCRbR's aad Xa° i© absent; 

X, is selected from the group consisting of OR e , 
SR 6 , nb.gR' e r hydrogen, halogen, -(T) a CafZ> (T)^, - 
M(C-(Z)<T) B R ? ) 2 , Kfe, CW, OCN, SCN, OSO,S B , OSO a R s , 0» 03 R s R' 6 , 
25 OPO aRs R' 6 , S{0>R„ 0(0)^, SttDaOlfc, VChW Sr MRittt'.ft"., 
SMReR's, HRsSR's, SSR« and R«, or is an oaco group, -s, -uor s 
or «CRfiR' tf and X*' is absent; 

or one of x 3 and x a , x, and V, x,' and A when A 
contains a carbon or nitrogen atom, x s and A when A 
contains a carbon or nitrogen atom, and x s and x a together 
constitute a double bond, or x s ' and X, or % and Xt 
together constitute a double bond, or x x and x a , x a and Xj, 
Xa and Xj, x» and x«, x k and X x ', x 2 and x 2 ', Xa and X 3 ' ok- x, 
and x 4 ' together form a ring; 

m and n are independently zero or one and x, z 
end T are independently selsoted from the group consisting 
of O, a, and NR W 

D is zero, anm or two; 
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X 5 is selected £rom the group consisting of 
hydrogen, c», -tetJiWA,, S{o) Rlx , 8(0)*^, S(0) a o R; 



in. 



PO^RnH'xx, optionally substituted *lkyl, optionally 
substituted alkaryl, optionally substituted aryl, 
optionally substituted aralkyl, and optionally substituted 
any! I 



Xi*, Xa», x s », x«», and X,' are tbe same or 

different and are selected from tlx* »xoup consisting of 

hydrogen, CN, optionally substituted alkyl, optionally 

substituted alkaryl, optionally substituted aryl, 

optionally substituted ar alkyl, and optionally substituted 
acyl; 

fi , R„ Ha, R,, r* 9 , Rl0 ^ Rll ^ ^ BOjoo or aif4er0nt 
and are selected from tbe aroup consisting of hydrogen, 
optionally substituted alkyl, optionally substituted 
alhenyl, optionally substituted aryl, optionally 
substituted aralkyl, optionally substituted acyl and a* 
carbohydrate moiety; 

vitb tbe proviso that where A is oxygen p is one 
or two, and that at least two of x a , x 3 , X a and X* are other 
than hydroaen or a group linked to the ring through a 
carbon-carbon bond; 

or a phamjaceutleally acceptable salt thereof. 

It will be appreciated that the Manner of 
representing substituente in tbe foregoing g«n«el formula 
does not ia^iy any particular stereochemistry or 
orientation for the substituents. 

*he tern ^alkyl- used either alone or in a 
compound word such as ^optionally substituted alkyl- or 
"optionally subetituted cycloalkyl- denotes straight 
chain, branched or mono- or poly- cyclic alkyl. Examples 
of straight chain and branched C alkyl include methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl, amyl, isoaayl, eec-asorl, 1.2-dis.ethylpropyl, 
1,1-diw.tbylpropyl, hexyl, 4-methylpentyl, l^methylpentyl, 
2-metbylpontyl, 3-s.ethylpentyi, x, X-diaethylbutyl, 2,2- 
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dWhyibutyl, 3,3-di**thyibutyi, l^-di^thylbutyi, 1,3- 
dimethylbutyl, 1,2,2-trioiKMAylpropyl, 1,1,2- 

trlfflathy3j?rPPy1 ' S-aerhylheHyl, l-*ethylhe*yl, 

2,2-«U*,ethylpantyl, 3,3-dla»thyap«ntyl f 4,4- 
5 dimethyipentyl, 1,2-dimethylpancy!, 1,3-dl^thylpontyl, 

l^-ain.tlorlpeutyl, 1,2,3-triawtlorlbutyl, 1,1.2- 
trimothylbttfcyl, nonyl, 2 _, 3 _ # 4 _ # 5 _ # 6 _ w ? _ 

^thyloctyl, 2 -, 3 _, 4- or S-ethyl^ptyl, 1-2- or 3- 

propylheKyl, decyl, 1-, 2 -, 3-, 4-, 5-, 6-, 7- ^ 8 - 
10 methylnonyl, 2-, 3 - r 4-, 5- ox 6-ethylootyl, 1-, 2-, 

3- or 4-prppyUxeptyl, unflacyl 1-, 2-, 3-. 4-, 5-, 7. 
a- or 9-»athyldecyl, 1-, 2-, 3-, 4-, 5-. 6 - OT 7 . 
ethylnonyl, 1-, 2-, 3-, 4- or 5-propyloctyl, 1-, 2 - or 3- 
butylheptyl, 1-pentylheayl, dodeoyl, X-, 2-, 3., 4-# s „ # 
6 ~' 7 "' 8 "' *" °* 10-**fcfcylundacyl r 1~, 2-. 3-, 4-/ S -/«- 
' 7 " ~ 8 -^^Oyl, 1-, 2-, 3-, 4-, 5- or 6-propylnonyl, 
2-, 3- or 4-butyloctyl, 1-2-peatylheptyl ,»a the like . 
Sxamples of oyclo a lXyl ittclufe cyclopropyl, oyelobutyl, 
cyclopentyl, uyclone^l, cycloheptyl, cyelooctyl, 
cyclononyl and cyclodecyl and tho like. 

The term -alkanyl" used either alone or In 
«o»pound -ord, such a, ^l^ ayIoxy „ denotas groups formed 
from -traiohfc chain, branched or cyclic alfcanea inel«din fl ' 
ethylenioally mono-, fli- or polyunsaturated alfcyl or 
cyoloalkyl groups aa defined above. Bsanplea of c^ 30 
alkenyl include butenyl, ieo-butenyl, 3-methyi-2 -butenyl, 
1-pentenyl, cyclopentenyl, l-metltyl-cyclopantonyl, 1- 
hexenyl, 3-hexenyl, cyclohexenyl, 1-heptenyl, 3-heptenyl, 
1-octenyl, cyclooctenyl, 1-nonenyl, 2-nonenyl, 3-nonenyl, 
1-deoeayl, 3-dacenyl, 1,3-butadianyl, l-4,pentndienyl, 
1,3-cyclopentadienyl, 1,3-nexadienyl, l,4-h«*adionyl, 1,3- 
cyclohajcadienyl, 1,4-cyclohexadienyl, 1,3- 
eyolobeptadienyl, 1,3, 5-cyoloheptatrienyl and 1,3,5,7- 
cyclooctatetraenyl . 



20 
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m ^ tBrn ~ aCyl " * 8 «a either alexia or in compound 

^bstitutad .oyloay- denotes an aliphatic acyl fi ro«p w « 
acyl group containing an ^ tic rin g , which i a 
5 to as aro»atic acyl, or a heterocyclic ring, ^ich is 
rafe«:a d to as heterocyclic acyl, preferably Cl .„ acyl. 
Exaaples of acyl include straight chain or branched 
-Itaoyl Bach as £o W l, acetyl, prepanoyi, buteaoyl, 2- 
«athylpropa»ayl, pentauoyl, 2, 2-di».thylp r0 paaoyl, 

10 h^anoyl. heptanoyi, oc tttBwl , 

undaoanoyl, dodecanoyl, tridecenoyl, pantadeoanoyl, 
hexadeeanoyl, heptadacanoyl, ootadeoaneyl, nonadecanoyl 
and xeosanoyl, cycloaHcyicarboayl such aa 
eyelopropylcarbonyl oyolobutyloarbonyl, 

15 cyclopautylcaxboayl and cyclohe^lcarboayl, aroyl ouch aa 
benzoyl, toluoyl andnaphthoyl,- axalkanoyl such aa 
pheaylalkaneyl (e.g. phenylaoatyl, Phenylpropanoyl, 
pbenylbutanoyl, phaayliaohutyl, pheuylpentanoyl and 

20 nt^r™ 1 ' aaPhthyla3 * M ^ 1 n^thylacatvl, 

20 naphthylpropanoyl and naphthyibutanoyl, , aralfcaaoyl aueh 
^ P^l-ltaoyl < e „g„ phenyipropenoyl,, pheny^uteaoyl, 
Ph^lnetbacrylyl, phanylpentenoyl and phanylhexenoyl and 
naphthylalfcenoyl (e-gr- naphthylpropanoyl, naphthyibutanoyl 
and naphthylpanteaoyl> f fa«t.rccyolicoarbonyl, 
25 hatarccyclicalfcaaoyl each aa thienylaoetyl, 

^ienylpropanoyl, tbienylbutauoyl, thienylpentanoyl. 
t^nylhexanoyl, thiazolylacetyl. thiadlazolylacetyl and 
t-traaolylacetyl, and hetarocycliealkanoyl auch aa 
hatax-ooyclicpxoponoyl, hatorooyclichutanoyl, 
30 hatarocyclicpantanoyi and heterocyclichexenoyl . 

Ike term «aryl- used either alone or in compound 
words auch as Optionally substitute* aryl*. -optionally 
substituted «yloHn or -optionally substituted 
beteroaryl" denotes single, polyauclaar. conjugated and 
35 raaad r B «idua» of aronatio hydrocarbons or aromatic 
heterocyclic ring system. Scabies o£ aryl include 

^3^' b ^ hW1 ' Ouaterphenyl, phenocyphonyl, 

naphtyl, tetrahydronaphthyl. anthracenyl. 
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oihydroanthracenyl, bsnzantliracenyl, ALbenaanthracenyl, 
phenanthrenyl, fluorenyl, pyrenyl, indenyl. azulenyl, 
chrysenyl, pyridyl, 4-phenylpyaridyi, 3-phenylpyridyl, 
thienyi. furyl, pyrryl, pyrrolyl, ruranyl, imadasolyl, 
pyrrolydinyl, pyridinyl, piper idinyl, indolyl, 
pyridazinyl, pyrazolyl. pyraainyl, thiazolyl, pyrimldinyl, 
Ouioolinyl, isoquinolinyl. bensofuranyl, benzotbienyl, 
purinyl, quinaaolinyl, phenazinyl, acridiayl, 
banssoacaaolyl, benaothiaaolyl. and the like. Preferably, a 
carbocyclic aromatic ring system contains 6-10 carbon 
atoms and an aromatic heterocyclic ring system contains 1 
to 4 beteratoma independently .elected from N, o and S and 
UP to 9 carbon atoms in the ring. 

The tana -heterooyolyi* or equivalent terms snob 
as -heterocyclic- need either alone or in compound words 
such as -optionally substituted saturated or unsaturated 
heterocyclyl" denotes monocyclic or poly cyclic 
beterocyclyl groups containing at least one heteroatom 
atom selected from nitrogen, sulphur and o*ygon. suitable 
heterocyclyl groups include H-containing heterocyclic 
groups p such as, unsaturated 3 to 6 memhesed 
heteromonocyclic groups containing 1 to 4 nitrogen atoms, 
for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, 
Pyridyl, pyrimidinyl, pyraainyl, pyridaainyl, triaaolyl or 
25 totraaolyl, 

saturated 3 to 6-membered heteromonocyclic groups 
containing 1 to 4 nitrogen atoms, such as, pyrrolidinyl, 
imidazolldlnyl, piperidino or plperazinyl; 



unsaturated condensed heterocyclic groups 
containing 1 to 5 nitrogen atoms, such as inaolyl, 
isoindolyl, indoliriuyl, benzimidazolyl, quinolyl, 
isoquinolyi, Indazolyl, benzotriazolyl or 

t«t ara^olopyariadzinya f 

unsaturated 3 to 6-membered heteromonocyolie 
group containing an oxygen atom, such as, pyranyl or 
furyl ; 

unsaturated 3 to 6-»emberad heteromonocyclic 
oroup containing l to 2 sulfur atoms, such as, thienyi; 
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unsaturated 3 to 6-»«ubered heteromonocyclio 
group containing 1 to 2 oxygon atoms aM i to 3 nitrogen 
atoms, sucli as. oxazolyl, isoxazolyl or oxadiarolyl, 

saturated 3 to 6^menbered nefceromonocyolia gronp 
5 containing 1 to 2 oxygen atoms and 1 to 3 nitroyen atoms, 
such as, morpholinylj 

unsaturated condensed heterocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, 
such as, banaoxazolyl or bensoacadiasolyl; 
10 unsaturated 3 to 6-membered heteromonocyclic 

group containing 1 to 2 sulphur atoms and 1 to 3 nitrogen 
atoms, such as, thiasolyi or tniadiazolyl, 

saturated 3 to e-memberod heteromonocyclic group 
contaxning 1 to 2 sulphur atom, and 1 to 3 nitrogen atoms 
IS such as, thiazolidiayl; and ' 

unsaturated condensed heterocyclic group 
containing 1 to 2 sulphur atoms and 1 to 3 nitrogen atoms, 
such as, henssotaiaasolyl or benzothiadiaaolyl. 

The t«m "carbohydrate" denotes a carbohydrate 
residue or a functionalist or deo«ygenatad carbohydrate 
residue, and includes monosacebari«i. B and 
oligosaccharide.*, a carbohydrate residue is an acyclic 
polyhydro^y-aldehyde or ketone, or one of their cyclic 
tautomers, and includes a compound resulting from 
reduction of the aldehyde or keto group such as alditols. 
Osyiren atoms may he replaced by hydrogen or bonds to a 
halogen, nitrogen, sulfur or oarbon atoms, or carbon- 
oxygen bonds such as in ethers or esters may be 
introduced. E*nmpi. s of carbohydrates include but are not 
30 limited to s-galactofuranose, ^acetyl-n-galaetofuranose, 
n-glucofuranose, J*-soetyl-B-gl UC ofiuranose, d- 
galaetcpyranos. ^acetyl-p-galactopyranose, n-glucopyranose 
and W-aoetyl-o-srlncopyranose and their equivalents whare 
orygan atoms nave naen replaced in selected positions with 
hydrogen or bonds to halogen, nitrogen, sulfur or carbon, 
as well as oligosaccharides containing these moieties. 

In this specification "optionally substituted" 
means that a group may or may nor he further substituted 
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with one or more groups selected from alkyl, alkenyl, 
alkynyl, aryl, halo, haloalkyl, haloalkenyl, halcfcalkyiiyl, 
haloaryl, tardro«rr alkosy, alkenylcwy, aryloxy, bwylosy, 
haloalkoay, haloalkenYloMY, haloerylosy, nitro, 
5 nitroalkyl, nitroalkenyl, nitroalkynyl, nitroaryl, 
xii trobet aroeyclyl r amino, alkylamino, dialkylamino, 
alkenylamino, alkynylamino, arylamino, diaryl amino , 
benaylmdno, dibonayl amino, aeyl, alkanylacyl, 
elkynylacyl, arylaeyl, aoylamixx©, diacylamino, acyloxy, 

10 elkylsulphoayloOTV arylsulphenyloxy, heterooyolyl , 
heterocycloKy, heterooyolamino, halohetarocyclyl , 
alkylsulphanyl, arylaulphenyl,, carboalkoaiy, oarboarylcocy, 
mareapto, alkylthio, benzylthio, acylthio, phosphorus - 
containing groups and the like, provided that: none of the 

15 substituents outlined above interferes with the formation 
of the subject compound* 

Any of the moieties whose length is defined in 
terms of the number of carbon atoms present may possess 
any number of carbon atoms within the specified range. 

20 nevertheless^ within this range certain species will be 
preferred due to factors such as availability and cost of 
precursors and ease of synthesis, as well a* efficacy, in 
particular, such moieties containing 4 to 24 carbon atoms, 
preferably 6 to 12 carbon atoms, more pref erably 8 to 10 

25 carbon atoms and most preferably 9 carbon atoms are 
preferred for reasons of cost and availability of 
precursors, ease of synthesis and efficacy. 

In a particularly preferred embodiment of the 
present invention, A is oxygen and p is one or two, or A 

30 is S or Nfi 8 , and one of ^ or Bj is G*-** alkyl and the other 
is hydrogen or C4-30 alkyl or R x and R 3 together with 
nitrogen atom from which they depend form a saturated or 
unsaturated heterocyclic ring containing said nitrogen 
atom as the single heteroatom, 

35 Mc «* preferably, one of n x or R a is C 4( . 2#r 

preferably Cg^, alkyl and other is hydrogen or C 4 _ a4 , 
preferably, C<s-u, alkyl. Advantageously, both H x and xt 2 
are c^ %a al&yl, preferably C^j*, more preferably Cc-ia 
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alkyl. The alkyl groups are the same or different but 
moat: conveniently the muoa. 

Xl * Xa* x a «nd X« may be any acmibinaeion of 
substituents, but: it is preferred that at least two of 
these moieties be other than hydrogen or a group linked to 
the rinsr through a oarbon-oarbon bond. Preferably, at 
least two of X x , Xa, X 3 and X* are moieties linked to the 
ring through a carbon-oxygen bond, for example, la the 
case of Xx, ORj, oso 3 r 3 and OPOaR 3 R' 3 . 

Preferably x 3 is OK 3 . Advantageously R 3 is 
hydrogen or acyl, preferably C 1 . 3(> aoyl. 

Preferably X, is OB«. Advantageously is 
hydrogen or acyl, preferably C X - OT acyl. 

Preferably X, la ORj. Advantageously r, is 
15 hydrogen or aoyl, preferably C 3 - 30 aoyl. 

Preferably x* is OR*. Advantageously r« is 
hydrogen or acyl preferably Ci. 3 « acyl. 

Typically the compounds of the invention are 
galactofuranosyl compounds, and therefore have the 
configuration illustrated in general formula (la) i 



20 



25 



*z "3t| 



30 



Alternatively, the compounds of the invention are 
glueofuranosyl derivativas having the general formula 
(lb) » 

Advantageously the sulfonamide of general formula 
(i) is selected rrora the oxides of group consisting of 



COMS ID No: SMBI-003867S5 Received by IP Australia: Time (Hw) 17:02 Date (Y-M-d) 200348-21 



17:00 GRIFFITH HPCK -» IP AUSTRRLIA PT 



NO. 320 D017 



- 12 - 



10 



ar.iy-didecyl-;?- 12,3,5, 6-tetra-0-toexi2oyl-l-thio-p-D- 
galaotofuranosyl) sulfonamide, J^W-dioctyl-f?- C2, 3, 5, 6- 

t«t»a-o-l3. M c V l-l-«iio-p-B-gaiaotoftiraiiosyl)»ulfenaiaiao, 
^W-dihes^l-Sr- <2,3 r S,fi-t.tr«-a-b« fflaS oyl-l-thio-p-p- 
galactoCuranosyl > sulfenamlde, JST, JV-didecyl-S- ( l-tfai 0 -3-D- 
galactof uranosyl ) sulfanamide, J^dioctyl-^- Cl-fchio-p-D- 
aalactofuranosyl) sulfenamide, ir^aiheayi-s-. ( 1-thio-p-c- 
galaotofuranosyl) sul.f enamide, w, N-dLoatyl-s- <2, S.s.e- 

tetM-O-acotyl-l-thio-3-D-alucofuranoayl) Bulfenamido and 
J^iT-dioetyl-*- (l-thlo-p- D - a l ucofurailosyl)Sulfe2lamldo ^ 

m a particularly preferred embodiment of the 
invention the sulfonamide of general f omnia (i) i8 tt 
oxide of B, JW-dideoyl .( l - thio- (3 - D - 

galaetofuranoayl) sulfonamide, w, a^diocfcyl-S- (1-thio-P-o- 
15 galaetofuranoivl) sulfonamide or JBVJ^dihexyl-*- (l-thio-P-s- 
aalactofuranogyl) sulfanamide, moat: particularly, n,k- 
dioatyl-s- {1-tnio-p-D-salactofnranopyl) sulfanamide. 

Itt aaotlwr particularly preferred embodiment the 
sulfanamide of general formula (t> is a thio- (A = S) or 
20 asm- (A = HRg) analogue of ar,W-didecyl-j?- {1-thio-p-o- 

galactofuranosyl ) sulfanamide ff »,*r-diootyl-,*- <l-thio~P-D- 
galactofuranosyl) sulfonamide or J^JSr-diaexyl-ff- (1-thio-p-n- 
galaetofiiranosyl) sulfonamide, most particularly of XT,lf- 
dioetyl-s- ( l-fchio-p-n-aalactofuranosyl ) sulfonamide . 
25 According to a second aspect of the present 

invention there is provided a method of preparation of a 
compound of general formula <i> where A is oxygen and p is 
one or two r 



30 




comprising reacting a compound of general formula 

(IDs 
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Whereon ^ and R 2 , and K Xt X*', X,. X,', x„ X,', 
X*, X,', X S and x*', are as defined above with the proviso 
that none of r,, R * a , r,,,, R R 

»'.. *"„ He, ... and K^ 6 i. but, Instep £ ^ 

protecting group; 

with an oxidising agent; 
and, optionally 

r -amoving the protecting groups. 
Typically the oxidising agent i„ 3- 
chloroperbenzoic acid. A number of methods have been 
developed to oxidise sulfanamides as disclosed, for 

IS ZZ 1 ^ ^ Cralne RSban ' 1989 ' ««« * Swede, "77, 

Haak "' GebblnS '' * "79, the contents of which are 

incorporated herein by reference. Suitable protecting 
groups are veil known to the person skilled in the art and 
in this case the benzoyl group is preferred. Benzoyl 

20 wirr^r t r e tw>ioaiiy «-«m* hydrolysis 

20 with sodium nethoxide in methanol. Methods for the 

preparation of compounds of general formula (II) are known 
in the art « disclosed, for example, in Craine and Raban, 
19B9, owen ft von Itzstein, aooo, the contents of which are 
incorporated herein by reference. An extensive array of 

25 methodologies has been developed to manipulate each 
position of the furanose template as disclosed, for 
example, in Marino, Marino, Hiletti, Alves, Colli, 6 da 
fcedexkremer, 1998, Miletti, Marino, Marino, de 
Lederkremar, colli & Alves, 1999, zhang & Liu, 2001, 

30 Bri^combe, Gent a staoey. XSSB, BrJmeccabe, oa-aboul ft 
*uoker, 1971/ Lemieux & stick, 1975, de lederkremer, 
Cirelli «, srnaidman, l98o, Shin & Perlin, 1979, de 
Lederkremer, cicero ft Varela, 1990, de l.ederkremer> Marine 

LIZ*!,' J*™ 2 ' ****** ******* SUX±n5 '' ^rehouse, 
Besra. Maddry * Reynolds. 2002, Hxaat, Hart & sinay, 2000, 



35 
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the contents of which are incorporated herein by 
reference* 

According to a third aspect o£ the present 
invention there is provided a method for the treatment of 
5 a disease, particularly a microbial infection, comprising- 
administering to a patient a therapeutically effective 
amount of a compound of general formula (I) - 

According to a fourth aspect of the present 
invention there is provided the 113 e of a compound of 
10 general formula (X) in the manufacture of a medicament , 
particularly for use in the treatment of a microbial 
infection* 

As used herein, the term ~ therapeutically 
effective amount" mean* an amount of a compound of the 

15 pre Bant invention effective to yield a desired therapeutic 
response, for example to prevent or treat a disease which 
by administration of a pharmaceutic ally -active agent - 

The specific * therapeutically effective amount 11 
-willi? obviously, vary with such factors as the particular 

20 condition being treated, the physical condition and 

clinical history of the subject* the typo of animal being 
treated, the duration of the treatment, the nature of 
concurrent therapy (if any), and the specific formulations 
employed and the structure of the compound or its 

2 5 derivatives - 

As used herein, a "pharmaceutical carrier 11 is a 
pharmaoeutically acceptable solvent, suspending agent, 
excipient or vehicle for delivering the compound of 
general formula (X) to the subject. The carrier may be 

30 liquid or solid, and is selected with the planned manner 
of administration in mind. 

The compound of general formula (X) may be 
administered orally, topically, or parent oral ly in dosage 
unit formulations containing conventional non-toxic 

35 phannaceutiaally acceptable carriers, adjuvants, and 

vehicles. The term parenteral as used herein includes 
Subcutaneous , intravenous , intramuscular , Intrathecal , 
intracranial* injection or infusion tectmiaues. 
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The invention, also provides suitable topical, 
oral, aerosol, and parenteral pharmaceutical formolationfl 
for use in the novel vethods of treatment of the present 
invention- She compounds of the invention may be 
5 administered orally as tablets, aqueous or oily 
suspensions, lozenges, troches, powders, granules, 
emulsions, capsules, syrups or elixirs. The coa^position 
for oral uao may contain one or more agent* selected from 
the group of sweetening assent a, flavouring agents, 

10 colouring agents and preserving agents in order to produce 
pharmaceutical ly elegant and palatable preparations. The 
tablets contain the active ingredient in admixture with 
non-toxic pharmaceutical^ acceptable excipients which are 
suitable for the manufacture of tablets* 

15 tthese excipients may be, for example, inert 

diluents, such as calcium carbonate, lactose, calcium 
phosphate or sodium phosphate; granulating and 
disintegrating agents, such as corn starch or alginic 
acid; binding agents, such* as starch, gelatin or acacia; 

20 or lubricating agents, such as magnesium atearat©, stearic 
acid or talc * She» tablets may be uncoated* or may be 
coated by known techniques to delay disintegration and 
absorption in the gastrointestinal tract and thereby 
provide a sustained, action over a longer period • For 

25 example, a time-delay material such as glyceryl 

memos tear ate or glyceryl distearate may be employed. 
Coating may also be performed using techniques described 
in the U« S* Pat* Nos. 4,256,108; 4,160,452; 'and 4,265,874 
to form osmotic therapeutic tablets for control release* 

3 0 The compound of general formula (I) of the 

invention can be administered, for in vivo application, 
parenterally by injection or by gradual perfusion over 
time Independently or together. Administration may be 
intravenously, intra -arterial, intraperitoneally, 

35 intramuscularly, subcutaneously, intracavity, or 

transdexmally. For in vitro studies the agents may be 
added or dissolved in an appropriate biologically 
acceptable buffer ana added to a cell or tissue. 
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Preparations for parenteral administrati, 
include sterile ugueous or uou-ag^eou* solution, 
suspensions, ana emulsions. Samples of non-a«ueoua 
solvent, are propylene glycol, polyethylene glycol, 
vegetable oils such as olive oil, and injectable organic 
eater* such a. ethyl oleate. carriers include 

water, alcoholic /aqueous solutions, emulsions or 
suspensions, including saline and buffered media. 
Parenteral vehicles include sodium chloride solution. 
Ringers dextroee, and sodium chloride, lactated 

Hanger's intravenous vehicles include fluid and nutrient 
replenishes, electrolyte replenisher. such as those based 
on Ringer's dextrose, ana the like. Preservatives ana 
other aaaitives may also be present such as, for example 
anti-microbialB, anti-oxiaents, ohelating agents, growth' 
factors and inert gases and the like. 

The compounds of general formula (I) are 
antimicrobial agents which are active, in particular but 
not limited to, against Jfroobsoterium including 
J&rcohscterium tuberculosis, jr. &viaa intracellulars, «. 
rorenitBm, abscessus and arapid growing atypical 
mycobacterial strains, ilCoaraia, particularly Jltocardia 
asteroidee and It, nova, staphylococcus including 
staphylococcus aureus and s, aureus (Coaoulas-negative) 
and Kstarccoeci species. The compound* of general formula 
(I) are particularly useful in treating infections 
involving these organisms. 

Generally, the terms "treating-, -treatment" and 
the like are used herein to mean affecting a aubject, 
tissue or cell to obtain a desired pharmacological and/or 
Physiological effect. *h« o £f . ct My be prophylaebic ^ 
terms of completely or partially preventing infection, 
and/or may be therapeutic in terms of a partial or 
complete cure of an infection. "Treating" .a used herein 
covers any treatment of, or prevention of infection in a 
vertebrate, a mammal, particularly a human, and includes, 
preventing the infection from occurring in a subject that 
may have been exposed ro the Inlectious agent, but has not 
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yet been diagnosed as affected; inhibiting the infection, 
io. / arresting its development j or relieving or 
ameliorating the effects of the infection, ie. # cause 
regression of the effects of the infection. 
5 according to a fifth aspect of tbe present 

invention there is provided a pharmaceutical composition 
comprising- a compound of* general formula (I) and a 
pharmaaeutically acceptable carrier* 

The pharmaceutical compositions according to one 
10 embodiment of the invention are prepared by bringing; a 

compound of general formula (X) into a form suitable for 
administration to a subject using carriers, excipients and 
additives or auxiliaries . 

Frequently used carriers or auxiliaries include 
15 magnesium carbonate, titanium dioxide, lactose* mannltol 
and other sugars, talc, milk protein, gelatin, starch, 
vitamins, cellulose and its derivatives* . animal and 
vegetable oils, polyethylene glycols and solvents, such as 
sterile water* alcohols, glyaerol and polyhydric alcohols. 
20 Intravenous vehicle© include fluid and nutrient 

replenisherSe Preservatives include antimicrobial., anti- 
oxidants, chelating agents and inert: gases. Other 
pharmaceutical!? acceptable carriers include aoueous 
. solutions, non-toxic excipients* including salts , 
25 preservatives, buffers and the like, as described, for 

instance, in Remington' s Pharmaceutical Sciences, 15th ed» 
Baston* Mack Publishing Co., 1405-1412,1461-1487 (1975) 
and The National Formulary XIV., 14th ed. Washington s 
.American Pharmaceutical Association (1975), the contents 
30 of 'which are hereby incorporated by reference. The pK and 
exact concentration of the various components of the 
pharmaceutical composition are adjusted according to 
r&ufeino ekilla in tno orfc A See Goodman and Gilsoan'a The 
Pharmacological Basis for Therapeutics (7th ed*). 
35 The pharmaceutical compositions are preferably 

prepared and administered in dosage units* Solid dosage 
units include tablets, capsules and suppositories. For 
treatment of a subject, depending on activity of the 
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manner of administration, natur, end Verity of 
tie disorder, age and body weight of tie subject, 
dlf ferent daily doses can be us-d. auder ^ 
circumstances, however, higher or lower dally doses may ba 
appropriate. The administration of the daily dose can be 
oarrxed out both by single administration i» the form of 
an individual dose unit or elaa several smaller dose uni tS 
and also by multiple administration of subdivided doses at 
specific intervals. 

The pharmaceutical compositions according to the 
invention may be administered locally or systemicelly in a 
therapeutically affective dose. Amounts effective for 
this use will, of course, depend on the severity of the 
microbial infection and the weight and general state of 
15 the subject. Typically, dosages used in vitro may prcvide 
useful guidance in the amounts useful for in situ 
administration of the pbaxmaceutical composition, and 
animal models may be used to determine effective dosages 
for treatment of the cytotoxic side effects, various 
considerations are described, eg.,. in Langer, Science, 
24* 8 1537, (1990). Formulations for oral use may be in 
the form of hard gelatin capsules wherein the active 
ingredient ia mixed with an iuert solid diluent, for 
example, calcium carbonate, calcium phosphate or kaolin. 
They may also be in the form of soft gelatin capsules 
wherein the active ingredient is mined With water or an 
oil medium, such as peanut oil, liquid paraffin or olive 
oil . 
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Aqueous suspensions normally contain the active 
materials in admixture with excipients suitable for the 
manufacture of aqueous suspension. Such excipients may be 
suspending agents such as BO dium carboxymethyl cellulose, 
methyl cellulose, fayaroxypropylmethylcelli.lose, sodium 
alginate. Polyvinylpyrrolidone, gum tragaeanth and gum 
acacia, dispersing or wettiug agents, which may be <a> 
naturally occurring phosphatide such as lecithin, (b) a 
condensation product of an alfcylene oxide Kith a fatty 
acid, for example, polyoxyatnyiane stearatg; ( C > a 
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condensation product of ethylene oxide with a Ion* chain 
aliphatic alcohol, for axaaplo, 

heptadeeaettiylenoxyeetanolp (d) a condensation product of 
ethylene oxide with a partial ester derived from a fatty 
acid and hexitol each as polyoxyathylene sorbitol 
monooleate, or (e) a condensation product of ethylene 
oxide with a partial ester derived from fatty acids and 
hexitol anhydrides, for example polyethylene sorbitan 
monooleate. 

The pharmaceutical compositions may he in the 
form of a sterile injectable agueous or oleaginous 
suspension. This suspension may be formulated according 
to known methods using suitable dispersing or wetting 
a 0 ants and suspending agents suoh as those mentioned 
15 above. The sterile injectable preparation may also a 

storile injectable solution or suspension In a non-toxic 
parenterally-acceptable diluent or solvent, for example, 
as a solution in 1,3-brutanadiol. Among the acceptable 
vehicles and solvents which may ha employed are water. 
Hinder' s solution, and isotonic sodium chloride solution. 
Sn addition, sterile, fixed oils are conventionally 
employed as a solvent or suspending medium. For this 
purpose, any bland fixed oil may be employed, including 
synthetic mono-er diglyeerides . In addition, fatty acids 
such as oleic acid find use in the preparation of 
in j eatables . 

Compounds of general formula (X> may also be 
administered in the form of liposome delivery systems, 
suoh as small unilamellar vesicles, large unilamellar 
vesicles, and multilamellar vesicles. liposomes can be 
formed from a variety of phospholipids, such as 
cholesterol, atearylamine, or phosphatidylcholines. 

Dosage levels of the compound of {jenwral formula 
(X) of the present invention will usually he of the order 
35 of about 0.05m* to about 20mg per kilogram body weioht, 
with a preferred dosasre range between about O.OSmg to 
about 10ms per kilogram body weight per day (from about 
o.ig to about 3g per patient per day) . The amount of 
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active Ingredient: which may be combined with Uw carrier 
materials to produce a single dosage will vary, depending 
upon the host to be treated and the particular mode of 
administration. For example, a formulation intended for 
5 oral administration to humane may contain about lmg to lg 
of an active compound with an appropriate and convenient 
amount of carrier material, which may vary from about 5 to 
95 percent of the total composition. Dosage unit forma 
will generally contain between from about 5mg to BOOmg of 

10 active ingredient* 

It will be understood, however, that the specific 
dose level for any particular patient will depend upon a 
variety of factor* including the activity of the specific 
compound employed, the age, body weight, general health, 

15 sex, diet, time of administration, route of 

administration, rate of excretion, drug combination and 
the severity of the particular: disease undergoing therapy* 

Xn addition, soma of the compounds of the 
invention may form solvates with water or common organic 

20 solvents « Such solvates are encompassed within thet scope 
of the invention. 

The compound* of the invention may additionally 
be combined with other compounds to provide an operative 
combination* Xt is intended to include any chemically 

25 compatible Combination of pharmaceutlcally-active agents, 
a* long aa the combination does not eliminate the activity 
of the compound of general formula (X) of this invention. 

According to a sixth aspect of the present 
invention there is provided a method of killing a 

30 microorganism, comprising exposing said microorganism to a 
compound of .general formula (X) aa defined above. 

advantageously, although not limited to, the 
microorganism is selected from the group consisting of 
Mycobacterium including ECycaba c £ ex\i um tuberculosis, M. 

35 avium intracellular*, jsr. jFortultum, £f» abscessn* and rapid 
growing atypical Mycobacterial strains, JSocardia, 
particularly Kto^ardL£a ssteroides and nova, 
staphylococcus including 8tm£hyl ococcus aureus and s\ 
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aiirvus (Coagulae-neantive) and Eafcerococoi speoies . 

Unrouohout this specification and the claims, the 
word* -comprise", 'comprises* and -comprising" uasd ^ 
a non-QKCluBive eenae, except where the context reqairee 
otherwise. 

It will be clearly understood: that, although a 
xwmber of prior art publications ere referred to herein, 
this reference does not constitute, an admission that any 
of these documents forms part of the common general 
knowledge in the art, in Australia or in any other 
country. 



Modes for Performing the Invention 

Whs synthetic scheme to be employed to prepare 
compounds in accordance with preferred embodiments of the 
invention is now described in more detail. For thtt 
preparation of Examples 1 to 4, per-o-bensoylated Galf 
sulfenamido (compound 2) is prepared according to known 
literature methods (Owen & von Xtzstein, 2000) and is shown 
20 in scheme l without modification* she synthesis of 
protected {compounds 3 and 5? Example 1 and 2> and 
deprotected (compounds 4 and If Examples 3 and 4) 
oalactofuranoeyl J^MialJ^lsulf Anamides and N r N- 
dialkyl&ulfonamides is described in Schema 1. 

25 
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Scheme 1 

=> iU) «, 24 b, B, c^c, aetoi „ ' 

«<««.>.. „. BHIMh . „,„. c . I2 . ao „_ Bif £ 

! CE * 1 " °' C ' M "»-' *=~«t» 0 

!• 

For the preparation o£ Exa^pl^s 5, 6 and 7, »ar- 
O-aoetylated 4-thio-Gair (compound *) i. prepared, 
according to known Xitarature ^athoda <Va*ola, Cicero and 
^edararemar, and *« snown in Sclleme 2 withmifc 

modifaeatxon. The nynthoais of protected (compound 8, 
E«-»p1o 6) and deprotaoted (compound 9, s^ie 7) 4-thio 
Salaetofaranoayl ^fl-dial^lsnlxeiumia.* i B deacrifced in 
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Schema 2, 

■I; 



AcO OAa 



Scheme 2 

*»* **«Kfci«><"» A) to v^ lB «, fc ^j. ld8S , B ) 

BllClH ' CHaCla ' Ha * c ' **, 1 h, H 4 , C) BrCH(COOBt) 2 , DHF, XHP, 
SBHWl,, rt/40'C, 12-80 h, H„ ») B&cma, PtaQH, rt, 2 n, j^. 

Example X 

JS>» , -»i©cfcyl-s- (2,3,5, C-fcetra-o-bensoyl-l-thio-^-D- 
saiaotofuranosyl) auXfinattia© 3 (R t . R a * octyl) . 

A solution of «r,Mioetyl-^- (2,3,5, 

tiio-p-D-firalaetofuranoByDattlfwwnlde 2 in CH,Cl», is added 
Aropwise to a stirred and cooled solution of W- 
chlorosucciniaUda In OfcCl a . stirrina Is continued fox 13- 
30 siinufces. After tais time sat . a «. potassium hydrogen 
carbonate is added with stirring. Th« or B «iie layer is 
separated and dried over Potassium carbonate, and the 
solvent is then removed under reduced pressure. Vho 
residue is chromatographed to yield H>Jr-diootyl-£- 

(2,3,5, 6-tetra-o-acetyl-i-thio-p-D-oalactof uranosyl) 
BTilfinaaai.de. 

B« ample 3 

X. w-Dioctyl-s- (2,3,5, 6-tetra-o-benzoyl-l-thio-P-D- 
flalaetofuranosyl) sulfonamide 5 (n t = R a s octyl) . 
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*o a solution. o£ ^-dioetyl-^- {2 , 3 , 5 , e- tetl ,a-0-b« M oyl-l- 

calorcpero*yl>ensoie acid (85%, 3 e*uiv.>. The reaction is 
5 stirred under reflux for 12 h. After thin time the 

solvent is removed under reduced pressure- The residue is 
ohromatofirraphed to yield ff, ar-Dioatyl-^ 2,3.5,6 -tetra- o- 
bon z oyl-l-t^o-p-B^ Er «i act of U raxio» i rl)sulfoiia«iide. 

10 Rganple 3 

J»r, *F-Dloctyl-s- (1-thio^-D-oalactofuraaosyl) sulf luaaiide 4 
(Si = »a a octyl) . 

15 To a solution of a; Wioefcyl-tf- (2,3,5, 6-tatra-O-benroyl- 

l,4-thio~p~ D -„ala C to£uraaosyll sulflnamide 3 in dry He oh ie 
added one equivalent of NaOMe (im solution in dry Msqh) 
*ne reaction i s stirred at rt for 2 h under » a . After this 
time the solution is neutralised with amfc^rlite IR 120 («*) 
resin, filtexed, and tne solvent removed under reduced 
Pressure. *3» residue i s chromatograpfaed to yield 
diootyx-s- (1-thio-p-o-aaiactofuranosyl) eulf inamida. 

gganple 4 

JT, W-Dioctyl-s- tt-thio-0- n - ff alactofuranosyl> sulfonamide x 
(R» ■ R a - octyl) . 

To a solution of «>W-dioetyl-i ! r-(2, 3F 5,6-tetra- 0 -ben a oyl- 
1,4-tnio-p-D-galactofuranosylJ sulfonamide 5 in dry HeOB is 
added one equivalent of UaOMo (1M solution in dry HeOE) . 
Sfa* reaction is stirred at « f or 3 h under H,. After this 
time the eoX^tioo* i s neutralised wit* Amberlite ir 12 0 (h*> 
resin, filtered, and the solvent removed under reduced 
35 pressure. The residue is ehroaatographed to yield ff,w- 
dioctyl-s- (1- thio-p-n-gaiactofuranosyl ) sulfonamide . 

gxaimola 5 



COM3 ID No: SMBI-00386755 Reedved by IP A Ualrat ,a: 71m e (H:m) 17:02 Date (Y-M-d) 20034)8-21 



.✓08/2003 17:00 ■GRIFFITH HOCK -» IP ftUSTRPLIA FT 



NO. 320 (7030 



- 25 - 



20 



25 



30 



l-jr-Acetyl-2, 3, 5, e-tetra-O-acetyl-4-tfaio-p-D- 
aalactofuranose 7. 

5 to a stirred solution of l,2,3,5,6-penta-0-«eetyl-4-thio- 
a/P-D-Halacto£uranose 6 £Vaxela at al. 1989] in dry CH a Cl a 
at 0 °C, under » a la added tin tetrachloride (1.2 e<juiv.). 
After 10 minutes thiolacetic acid (2 e^xv.) is added and 
the reaction is stirred for 2 fa at 0 "C under Ifc. After 
10 tfais time the reaction is diluted with sat. a*, mshco, (150 
mL) and Btaao (150 mi.). Th s layers are separated and tfaa 
organic layer is washed once witfa sat. a*. NaHCQ, (150 aL) 
and once with aq. Haci (ISO ml.) . The organic pease is 
then dried over Na,S0 4 , filtered, and tfae solvent removed 
15 under reduced pressure. The residue is ohrcmatographed 
(faeaeane-EtOAc 2 s l> to furnish i-ff-acetyl-2,3,5, 5-tetra-o- 
aoetyl-4-tfaio-p-a-galacto£uranose. 



Example 6 



M F N-V± 00 tyX-S- (2, 3, 5 e 6-tetra-O-acetyl-4-thio-0-»- 
galactofuranosyl) sulfonamide 8 ( Rl . r, * octyl) . 

l-tf-Acetyl-2,3, 5, 6-t etra-a-acotyl-4 -thio-p-i>- 
galactofuranose 7 is dissolved in dry top. 
Diethylbromamalonats (2 equiv.) ia then added, and the 
mixture is stirred for io minutes at xt under argon. 
Dioctylamine (4 equiv.) is then added and the reaction is 
stirred for 60 fa at rt under s 2 . After this time the 
volatile compounds are removed under reduced pressure. 
The residue is tfaen diluted in BtOAc (100 ml> and wasfaed 
twice with sat. NaCI (2 * 100 ml), dried over Na a S0 4 , 
filtered, and the solvent removed under *-d«^d pressure. 
The residue is chrematographed (hexane-KtQAo 4s l) to 
3 5 furnish JT-diootyl-ar- (2, 3, 5, 6-tetra-0-acetyl-4-tfaio-P-D- 
galaotofiuranosyl) sulfanamide. 

Kxampla 7 
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«,W-Dioctyl- S u(4-«ilo-p. n - IJ alacfcof«rai 1 os y i> sulfonamide * 
(Ri ■» R 3 a octyl) . 

5 To a solution of W,*r-dioctyl-ff- {2 , 3, 5, 6-tetra-a-acetyl-4- 
tnio-0-D-yalaotofurano.yl) sulfanamide 8 In dry MeOH ls 
added one equivalent of RaOHe (1M solution la dry MeOH) . 
Tne reaction is stirred at rt for 2 It under » a . After tnls 
time tne eolution is neutralised with Amboxllte IR 120 UT) 
10 resin, filtered, and the solvent removed under reduced 

preseure. -Che residue ie chromatosrapned fEto&c) to yield 
^JT-diootyl-S- (4-tnio-p-n-galactofuranosyl) Sulfonamide. 



15 
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Industrial Applicability 

The compounds of aenexal formula (z) 
pharmaceutical ag*nt», particularly aati-miorobial agents. 
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